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Day 2: The Problem Solving Formative
Assessment Lesson
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Goals for Day 2

Review the MDC Initiative and Concept Development
Formative Assessment Lesson.

What are the benefits of non-routine problem solving?

What does a teacher need to understand when
implementing a non-routine problem?

Look at how MDC Problem Solving FALs merge
collaborative problem solving and formative assessment
to create more confident problem solvers.

Plan for Implementation.
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Welcome Back!

0‘\3\1“‘\'@ What do you
know about

Al o O
M2l mpC?
, @
A .

Step 1:
Go to Kahoot.it
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Sharing is Caring...

* |sthere a Concept Development
Lesson that you like? Why?

 What changes would you have to make to the
lesson, if any?

_OR-

Do you have an idea for a Concept
Development Lesson that you would like to
create?
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Let’s Talk Problem Solving
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Stuck on an Escalator...Look Familiar?
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https://www.youtube.com/watch?v=Kq65aAYCHOw

What does problem solving look like in
your classroom ?

&

How do you envision it looking?

Additional Thoughts:

e How often does problem solving occur?

e |sit embedded or stand alone after a unit?

e How does you vision differ from your
current practices?
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“The value of an education is not the learning

of many facts, but the training of the mind to
think.”

“It's not that I’'m so smart,
it’s just that | stay with
problems longer”

- Albert Einstein
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i have 1 jab of organizing a table Tennis Tournament

7 players will take part
* Allmatches g singhes,

Every player has to play each af the other players arce. W h a t a re yo u r t h o u g hts

1 Call the players &, 8, C. 0, E, B, G
Compilete the list below to show all the matchies that need to be played

e about the typical

AWl BvD

s e | 1€XTDOOK problem solving

The first match will stan at 1,00@m

Capy and complete 1he poster below 16 shiw the crder of play, o p p o rt u n it i e S ?

s 1RaT the Eounaament Takes The sharmest passible time
Remember that & glaner canme b in Dk places af ancel
iz Ay neg need 1o use every i and columa in the Lable

Start Time Table o whikch the game will b2 played
1 2 E] "]

T Comments/Concerns?

400
230
3.00
130
.00

4.30
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What would make the Tennis
Problem better?

...and Discuss!
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s this better? If so, why?

Organizing a table tennis tournament

You have the job of organizing a table tennis league.

* 7 players will take part.

* Al matches are singles.

* Every player has to play each of the other players once.
* There are four tables at the club.

*  Games will take up to half an hour.

* The first match will start at 1.00pm.

Plan how to organize the league, so that the tournament will take the shortest possible time. Put all the
information on a poster so that the players can easily understand what to do.
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Problem solving means engaging
in a task for which the solution
method is not known in
advance.
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It involves a situation
in which a person
wants something and
does not know
immediately what to
do to get it.
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What are the benefits of Non-Routine
Problem Solving?
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http://www.ted.com/talks/dan_meyer_math_curriculum_makeover

Immediate issues that teachers raise are:

Unstructured problems are ¢ [f we offer help too quickly,

more difficult. students will simply do

It is more difficult to plan a what we say and not think
lesson with these problems. for themselves.

Students may not know e Students will generate a
how to get started on them. greater variety of

Will we therefore need to approaches and solutions.

structure them anyway?
ywey e Students may not

Students will not necessarily collaborate in an effective
Uhse what we have taught way. (One student may take
them. over).
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What do teachers need to know when
implementing non-routine problem solving?

BE LESS HELPFUL 9 B
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https://www.teachingchannel.org/videos/independent-problem-solving

Critical Points in Problem Solving

It is important for the students to engage with the task

holistically — if you need to clarify it, perhaps for students with reading
difficulties, make sure you don’t break it into steps or smaller tasks.

Avoid problem specific suggestions or questions. Keep to

strategic questions: What have you done so far (and why)? What do
you know ?

Ask questions related to problem solving strategies —
Have you organized what you know, and what else you need to find out?
How might you represent this with mathematics?

The whole class discussion at the end is important for student

learning. MM N
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Math Design Collaborative is

working to make better problem

solvers by providing teachers

better problems and a framework

for creating problem solving
opportunities.
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Two Types of FALs

Classroom Challenges

Problem

Solving
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Two Types of FALs

Concept Development
Lessons are meant to first
reveal students’ prior
knowledge, then develop
students’ understanding of
important mathematical
ideas, connecting concepts
to other mathematical
knowledge.

Problem Solving Lessons
are meant to assess, then
develop students’
capacity to apply their
mathematical thinking
flexibly to non-routine,
unstructured problems —
within mathematics and
with real world
applications.
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Benefits of Problem Solving Lessons

Students are sharing ideas,
communicating/explaining methods

Exposed to multiple approaches
Exposed to unique, non-routine problems
Required to analyze other students’” work

Required to diagnose others’ errors and
misconceptions

Required to make decisions about best method
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MDC spotlights:

Standards for Mathematical Practice

w

0 N O U &

Make sense of problems and persevere in solving
them.

Reason abstractly and quantitatively.

Construct viable arguments and critique the
reasoning of others.

Model with mathematics. C
Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.
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Let’s take a Look

BEFORE THE LESSON

 Security

Have the smdsnts complete this task, in class
ar for hamewark, a few days before the
formative assessment lesson. This will pive
you an oppartunity o assess the work and.
identify the kinds of difficulties smdents have
with it. You should then be able to farzet your
help G in the leszom
Give each smdsnt a copy of the asessment §
task Security Camerss. Provide rules if \ ay
mquested. [ g LR
Inoduce the tack briefly, helping the clazs to ()
understand the problem and is context. "o bt

Have you ever seem a security cameraing | || =—— 1~
shop? What did it lock like? T I

Some may nat losk like cameras at all, but
rather like small hemispheres. They may

e fixed but swivel around. The camera in e it
this problam can furn right round through
3507

The diagram shaws a plan view of the
shop. This means that we are looking dawm
on the shop fram above. The little circles
represent peaple standing in the shap.

Now explain what you are asking smdents to

do:

Spend fwenty mnutes on your wn H
answering the questions. ! £y

Dot warry if you can’s do everything.
There will be a leszan om this material o A
[tomorrave] that will help you to improve
your werk. Four goal is to be able to

answer these questians with confidence By | - +eec eecscomeesonesesamesaooosaeamioeon
the end of that leszam.

Tt ix impartant that, as far 25 possible, students are allowed to answer the questions without youx
assistance.

Students who i ften produce simil and then when they come to compare their
work, they bave little to discuss. For this reason, we sggest hat when stadents do the task
individually, you ask them to mave to di At the bepinzing of the formath

lesson, allow them to retarn to their asaal seats. Experience ks shown that this produces more
profitsble disoussions.

idn Optimising Covernge: Zaeurdy Camuras T4

Can you find all of the key elements of
Formative Assessment?
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Problem Solving Lesson and Formative Assessment

Steps in Problem Solving FAL Formative Assessment

. Frame the lesson and administer the e (Clarification

pre—Iesson assessment

* Engineering effective
discussion, questions,

e Analyze student responses and write o0
y P activities , and tasks for

feedback questions evidence of learning
e Distribute the feedback questions and  Providing Feedback that
responses to the pre-lesson assessment moves learners forward
*  Facilitate students working * Activating students as

: instructional resources
collaboratively

e Facilitate whole group discussion e Activating students as owners

of their own learning.
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e Administer the student reflection sheet

e Data analysis and modify accordingly




* START:

Frame the
Lesson/pre-assess

Modify
subsequent
instruction

Analyze student
work - create

qguestions - group
students

Self reflection Problem Solving Whole grous
Lesson Cycle discussion/reflect

Students evaluate .
sample responses Collaborative
Activity

Whole Class
Discussion/ldea
Sharing
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Framing the Lesson

Give each student a copy of
the problem and the task.

Give students approx. 20
minutes to work thought
problem independently.

Collect after 20 min.

Students should not worry
too much if they cannot
understand or do everything.
There is no one right or
wrong answer.

Security Cameras

A shop owner wants to prevent shoplifting.

He decides fo install a security camera on the celing of his shop.

The camera can tum right round throwgh 360 in all directions.

The shop owner places the camera at point P, in the comer of the shop.

The plan view below shows where ten people are standing in the shop.
Flan view of the shop:

----------------------------------------

_____________

_____________

1. Which people in the shop cannot be seen by the camera at P?
Explain your answer, showing clearfy on the diagram how you know.

2. The shop owner says, ~15% of the shop is hidden from the camera.”
Show clearly that he & comect.

‘Student materiys Qptimizing Coverage: Securty Cameras
© 2015 MARE, Shel Canter, University of Nottingham

M "
H O
MATHEMATICS

design collaborative




START:

Frame the

Modify Lesson/pre-assess

subsequent
instruction

Analyze student
work - create
questions - group
students

Self reflection Problem Solvmg Whole grous
Lesson discussion/reflect

Students evaluate

sample responses Collaborative

Activity

Whole Class
Discussion/Idea
Sharing
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Look for...

Common difficulties/misconceptions/issues

Common problem solving strategies and unique
approaches

Think about what needs you will need to address
to keep the learning moving forward

How will | group the students for the

collaborative activity? (Heterogeneous grouping)
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Record Data

Subject;
Formative Assessment Lesson:
Total Number of Students: 10
Total Pre-Test 0% 0% 0% 0%
Percentape Post-Test 0% 0% 0% 0%
Pre-Test i 0 0 0
Total Count Post-Test a 1] 0 0
Student Miscon
Student 1
Pre-Test 1
1 Post-Test
Pre-Test
z Post-Test
Pre-Test
3 Post-Test
Pre-Test
9 Post-Test
Pre-Test
5 Post-Test |. . .
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Analyze the Data

e To create feedback questions
e Guiding students toward a deeper understanding
 Moving students forward

e To group students
e Homogeneously in Concept Development Lessons
 Heterogeneously in Problem Solving Lessons

e To prepare for the whole group discussion
 Knowing what to listen for as students are working
 What content might need addressed
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Common Misconceptions

Commeoen issues:

Suggested gquestions and prompts:

Smdent bas difficulty peiting started

* What do you know?

* What do you need to find ont?

* Can you describe in words what happens
during the first five months?

Student does not develop a suitable
representation for the problem

* Con you make a diagram or table to show
what is happening?

* Can you show time elapsing on vour
diapram?

* How can you show which kitens are
descended from which?

* How can you show the numbers of kittens at
cach month?

Student’s work is unsystematic

* Can vou think of a way of breaking the task
imto manageable chunkes?

* Could you start by just lookdng at the liters
from the first cat? Then what would yeu do
after that?

* Can you now look systematically at what
happens to her kittens? And their Eitens?

Student develops a partial model

For example: The smdent only considers litters
from the original cat. Or: The studept only
considers the first Heter at each generation.

* Do vou think the first Litter of kittens will
hawe time to prow and have litters of their
own? Then what abont their kxtiens?

* Do vou think that the first cat will have tme
to have more than litter? What about her
kattens?

Student does not make assumpions explicit

For example: The smadent does not write that she
has decided that all the liters occur in the first
six months of the year. Or: The student does not
state that she is assuming all the kxtiens are
female.

* What have you assumed here?

Smrdent makes unreasonable assumptions
For example: The smdent decides that all the
kittens borm in 2 year are born at the bepinning
of that year.

» Is your assumption that [all these Eiittens ane
bom at the bepinning of the year] reasenable?

Student has made a successful attempt

* Do voun think that your work sives the
mamimum possible number of bifens? How
cam you be sure?

* Can vou find a different way of presenting
your analysis? Which way is clearest?

* Do ven think your answer is a ovelestimate
or underestimare” Why? Can you supeest
reasgnable bounds for your estmare?

Teacker guids

Modnkeg: Having Exness

Page: T-4

“Don’t prevent
mistakes, plan for
them.”
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START:

Frame the
Lesson/pre-assess

Modify
subsequent
instruction

Analyze student
work - create
questions - group
students

Self reflection Problem Solvmg Whole grous
Lesson discussion/reflect

Students evaluate
sample responses Collaborative
Activity

Whole Class
Discussion/Idea
Sharing
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Whole Group Discussion

e Pass back student work
e Give time for students to reflect on feedback

e Ask questions

— Is that enough to convince someone of your
answer?

— Show me how you represented this information.
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START:

Frame the
Lesson/pre-assess

Modify
subsequent
instruction

Analyze student
work - create
questions - group
students

Self reflection Problem Solvmg Whole grous
Lesson discussion/reflect

Students evaluate _
sample responses Collaborative
Activity

Whole Class
Discussion/Idea
Sharing
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Collaborative Activity

e Heterogeneously group students to create one
solution. (2-3 students)

— Take note of different approaches to the problem
— Encourage dialog between partners

— Combine strategies- create a poster

— Support problems solving

A
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Activity: Planning a Joint Method

Take turns to explain your method and how you think your
work could be improved.

Listen carefully to each other.
— Ask questions if you don’t understand.

Once everyone in the group has explained their method,
plan a joint method that is better than each of your
separate ideas.

Create a poster showing your work and solution.

Make sure that everyone in the group can explain the
reasons for your chosen method.
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START:

Frame the
Lesson/pre-assess

Modify
subsequent
instruction

Analyze student
work - create
questions - group
students

Self reflection Problem Solvi ng Whole grous
Lesson discussion/reflect

Students evaluate

sample responses Collaborative
Activity
Whole Class
Discussion/ldea > II :
sharing T e d
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Poster Share

e Students visit other groups to share posters or
share to the whole group.

— Did they choose a good method?

— Did they make sensible assumptions?
— Is their reasoning correct?

— Are their calculations accurate?
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START:

Frame the
Lesson/pre-assess

Modify
subsequent
instruction

Analyze student
work - create
questions - group
students

Self reflection Problem Solvmg Whole grous
Lesson discussion/reflect

Students evaluate
sample responses Collaborative
Activity

Whole Class

Discussion/Idea
/ “k
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Evaluating Student Sample Responses

Imagine you are the teacher and have to assess the student
work.

Work through a students’ solution.

Write your answers on your mini-whiteboards.
Explain your answer to the rest of the group.
Listen carefully to explanations.

— Ask questions if you don't understand.

Once everyone is satisfied with the explanations, write the
answers below the student’s solution.

- Make sure the student who writes the answers is not the
student who explained them.

. Work through each response using this protocol.
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Sample Responses to Discuss: Simon
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Sample Responses to Discuss: Ellie
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Sample Responses to Discuss: Rhianna
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START:

Frame the
Lesson/pre-assess

Modify
subsequent
instruction

Analyze student
work - create
questions - group
students

Self reflection Problem Solving
Lesson discussion/reflect

Students evaluate
sample responses Collaborative
Activity

Whole group

Whole Class
Discussion/Idea
Sharing
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Self-Reflection

How Did You Work?

Tick the boxes and complete the sentences that apply to your work.

1. Our group work was better than my own individual work

Qur joint solution was better because

2. We justified our solution

We justified our solution by

Qur method is different from all of the sample

3. Our method is similar to one of the sample responses OR responses
(add name of sample
Our method is similar to response) Qur method is different from all of the sample responses
| prefer our method I the sample response (circle) because

This is because

4. In our method we assumed that:

“k

H S
MATHEMATICS

design collaborative




What do students say?
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http://vimeo.com/73426087

Reflecting on the Critical Points in a
Problem Solving FAL

After viewing a Problem Solving FAL, reflect on the
guestions on page 9.

What do these critical points look like in a classroom?

What challenges do you face with problem solving in your
classroom?

How could the MDC Problem Solving framework support
your efforts?
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MDC Follow-Up Commitment

1. Plan to implement a Formative Assessment Lesson of
your own( problem solving or concept development).

e Choose alesson from the MDC resources
_OR_

e Create your own MDC Lesson

2. Schedule a virtual meeting to share lesson with one of

the presenters.
[’@

3. Schedule for an onsite visit.

**All work must be completed by May 27, 2016 to
receive ACT 48 hours.




Teacher Survey

http://tinyurl.com/hrfo6ij9
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Thank you for your
attendance, attention and
participation.

See you on March 21, 2016!
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